We have realized a micromachined single chip flow sensing system with an unprecedented ultra-wide dynamic flow range of more than 4 decades, from less than 0.1 up to more than 1000 µl/h. The system comprises both a thermal and a micro Coriolis flow sensor with partially overlapping flow ranges.
Novelty:
We have realized a micromachined single chip flow sensing system with an unprecedented ultra-wide dynamic flow range of more than 4 decades, from less than 0.1 up to more than 1000 µl/h. The system comprises both a thermal and a micro Coriolis flow sensor with partially overlapping flow ranges.
Operation principle
The thermal flow sensor, as shown in figure 1a , consists of a silicon nitride microchannel that is freely-suspended over an etched cavity in the silicon substrate. Figure 2 shows the realised integrated thermal and microCoriolis flow sensing system. Figure 3 shows the measurement results. The thermal flow sensor has a resolution better than 0.1 µl/h, and a highest measurable flow of 30 µl/h. The Coriolis flow sensor has a lowest measurable flow of 10 µl/h and a highest measurable flow of more than 2100 µl/h. The combination of the two sensors results in a dynamic flow range of more than 4 decades. 
Measurement results

